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1 
This invention relates to a variable speed 
transmission--that is to say, to a transmission 
in which a driving member, such as a shaft, drives 
a driven member, such as another shaft, andin 
which means are provided whereby the driven 
shaft is operated at a variable speed from the 
driving shaft. It has for one object to provide 
an automatically variable means interPosed 
tween the driving and the driven member, which 
means varies automatically in response to varia- 
tions in torque requirements of the driven ruera- 
ber. 
Another object of the invention is to provide, 
in connection with such means in a variable speed 
transmission, manually or positively controlled 
means for effecting a fixed geared reduction be- 
tween the driving and the driven member. 
Another object of the invention is to include in 
a device of the type indicated clutch means which 
can be disengaged when the positive geared re- 
duction drive is in operation. 
A still further object is fo provide manually or 
positively controlled means for effecting a reversal 
of direction between the driving and the driven 
member. 
Another obect of this invention is, therefore, 
to provide a means for connecting a driving ruera- 
ber or source of power to a driven member or load 
through a variable mechanically geared ratio fo 
meet changing torque requirements and which, 
in addition, will permit si0oppage of the driven 
member without stopping the driving member and 
without the use of a clutch or other disengaging 
device. It also provides means for reversing the 
direction of rotation of the driven member. 
A further obect is fo provide means for rigidly 
connecting the driving and driven members af 
a positive geared reduction ratio under certain 
conditions. 
Another object Js to provide in an automatic 
drive of the type indicated a hydraulic coupling 
including an impeller and a runner, and fo Pro- 
vide clutch means between the runner and the 
gear which is operated by it, whereby that gear 
may be disengaged during the period of positive 
low or reverse gear drive. 
A still further object is fo provide an electrically 
operated friction clutch in the transmission indi- 
cated. 
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2 
Other objects will appear from ime to rime 
throughout the specification and clairns. 
The invention is illustrated in one form more 
or less diagrammatically. As shown in that form, 
5 it is embodied in a transmission which, among 
other uses, may ,be used to drive an automotive 
vehicle. If is, of course, hot limited to that use. 
Figure 1 is a longitudinal section through one 
form of the device; 
10 Figure 2 is a transverse section taken on an 
enlarged scale at line 2--2 of Figure 1, looking 
away from the fluid coupling; 
Figure 3 is a side view of the gear carrier, taken 
on a reduced scale; 
15 Figure 4 is a view generally similar to Figure 1, 
illustrating a modifled construction; 
Figure 5 is a schematic diagram illustrating a 
suitable electrical circuit for control and opera- 
tion of the clutch; and 
20 Figure 6 is a view generally similar to Figure 1 
showing a modified form without clutch; and 
Figure 7 is a plan view of an automobile. 
Like parts are indicated by like characters 
throughout the specification and claires. 
25 As shown, the device includes a driving shaft, 
a driven shaft, certain gearing and a fluid cou- 
pling of the Foettinger tYPe, having an impeller 
secured fo the driving shaft and a runner to be 
driven by the impeller. An electromagnetic 
30 c]utch is also included. 
I is a driving shaft which may be driven by 
any suitable source of power which, as shown, 
may be driven .by the engine of an automotive 
vehicle. Secured to the shaft I ls a portion 2 of 
35 a fluid coupling housing. Within the portion 2 
is secured an impeller 3. A gear 4 may be secured 
fo the housing portion 2 for use in starting the 
engine which drives the shaft l. _4 second fluid 
coupling housing member § is secured to the hons- 
40 ing portion 2 ,by ,bolts 6, or otherwlse, and may 
include one or more filling and draining openings 
which are closed by screw plugs 7, if desired. 
Also secured to and driven ,by the driving shaft 
I or other source of Power is a shaft 8 to which 
45 as afiïxed a small sun gear 9. The gear might, 
of course, be ruade integral with the shaft. For 
convenience in assembly and mounting, the shaft 
8 is attached fo and positioned partially within 
a sleeve 10, which is itself integral with an en- 
50 largement I L This enlargement is secured to a 



corresponding enlargement 2, integral with the 
driving shaft . Screws 3 or other means are 
used for fastening the members  and 2 
gether. A portion of the outer surface of the 
sleeve 0 is cylindrical in shape, and the bearing 
sleeve or ring 4 is positioned upon it. Both the 
shaft 8 and the sleeve 0 are telescoped within a 
sleeve  5 which is secured to the runner ! 5 of the 
fluid coupling by screws ï, or otherwise. 
A larger sun gear 8 is attached in any suit- 
able manner to a sleeve-like portion 8' which 
is positioned about a part of the sleeve 0 and 
the shaït 8. 
Coaxial with the driving slaft  is a driven 
shaft 10. Affixed to or formed integrally with 
the driven shaft 9 is a sun gear 20, which 
larger than either oï the sun gears 9 and 18. 
The sun gears 9, 8 and 20 have been spoken of 
as being one larger than the other. 9 is the 
smallest; 8 is the second in size; and 20 ïs the 
largest. Ail these gears are preferably .dr :the 
saine pitch. 
To carry out the invention and to accom- 
plish the desired results, the sun gear which is 
driven by the runner 6 of the fluid coupling 
must be larger than and must contain .more 
teeth than-the sun gear 9, which is attached fo 
the shaft 8 and thus ït rimes .rotates in -fixed 
relation with the impeller .-, the shaft 6 and 
the driving Shaft . Also, the sun gear 2{} which 
is gttachel fo and rotates with the driven shaft 
must be larger than and must contain more 
teeth than the sun-gear 6, which .rotates with 
and is driven by the runner  5. 
Coaxial with and surrounding the three sun 
gears is a iloating carrier which includes the 
ring-like portion 2 .to which a sleeve 22 is at- 
ached and which includes also the ring-like 
portion 28. The portions 2 and 28 are secured 
together by members 24, which as shown .partic- 
ularly in Figure 2, are partially cut away, as 
ai 28, to provide room ïor gears which will be de- 
scribed below and which may also include a web- 
like portion 25, which is provided for additional 
strength. 
Mounted in .the floating carrier is a plurality 
of shats 27. Each shaft is mounted at one end 
in the member .21 and at its other end .in the 
member 23. Mounted for rotation upon each 
of the shafts 27 is a plurality of planetary cluster 
gears,-each of which is composed of three gears, 
preferably ruade integral, .although they may 
be secured together. Thus each of the cluster 
gears includes a .small gear 28 which meshes 
with the largest sun gear 20, a larger gear 
which meshes with the smallest sun-gear 
and an intermediately sized gear 80 which meshes 
with the intermediately sized sun gear 
Attached to and preferably integral with the 
sleeve 6' is a housing member 8 0 which is pro- 
vided with flller openings closed by plugs 
and which terminates in a flange 82 to which 
secured a housing or shell 88, which itself ter- 
minates in a fiange -34. The fianges 32 and 34 
are secured together -by bolts 35, or otherwlse. 
The housing or shell 33 serres as a casing fo 
enclose-the various parts of the gearing and 
also serves as a brake drum to be acted upon 
by a brake hand .or brake shoe, as will be de- 
scribed below. 
The sleeve 22 is secured to or integral with 
the carrier. In the particular form here shown, 
it is clearly indicated as being integral with 
the ring-like portion 21 of the carrier. This 
sleeve extends through the shell or.housing pot- 
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tion 33. Fastened to the sleeve 22 by screws 36, 
or otherwise, is a second brake drum member 
87, having a drum-like portion 
being acted upon by a brake hand or shoe. 
5 The portion of the shell 83 which is capable 
of being acted upon by a brake band or shoe is 
shown in longitudinal section in Figure 1 and 
in transverse section in Figure 2. While many 
different sorts of brake bands and brake shoes 
l0 and other brake members may be used, one suit- 
able form is shown herewith. As shown, if 
comprises a brake band 38' within which a brake 
lining 89 is mounted. The brake lining may be 
ofany:suitable material. Af one end the brake 
15 band is .provided with:aneye 40 which is secured 
upon a member 41. This member is normal- 
.ly stationary. Adjacent ifs opposite end the 
brake band 38' is provided with an outwardly 
projecting eye member 42, within which is re- 
20 cei-ved :a Tod 4. A rounded wearing member 
44-may be positioned about the rod 43, and ad- 
justing and locking nuts 45 may be used fo hold 
the pa]?s in adjusted position. The rod 43 is 
pivoted, as at 46, upon one arm 47 of a bell 
25 crank. The bell crank is supported for rotation 
upon the member 4). The bell crank is pro- 
vided with a second arm 49 perforated, as af 
50, fo .receive an operating member by means 
of which he brake hand may be tightenel or 
30 loosened. 
The brake drum portion 36 may be, i desired, 
provided with a fiange 51, and about the drum 
8 is mounted a brake band 52 within which is 
secured bràking material 58. At one end the 
5 bgnd 52 is provided .with an eye member 54 Which 
is secured .fo a member 55 which is stationay. 
Adjacentifs opposite end the brake band 52 is 
provided with an outwardly projecting eye por- 
tion 56 through which a threaded shaft 57 _pene- 
 40 trates. A rounded wearing member 58 may be 
positioned about the shaft 57 in .contact with 
the eye member 55. Locking and adjusting nuts 
59 are provided on thethreaded end of the mem- 
ber 57, ànd by means ofthese nuts ttie parts may 
be held in adjusted .position. At ifs opposite 
45 end the shaft 57 is mounted for rotation, .as af 
50, in one arm 61 of a bell crank. The-bell crank 
itself is mounted for rotation on a member 
A second arm 63 of'the bell crank is perforated, 
as at 64, to receive an operating means Where- 
0 by the crank may be moved to tighten and to 
loosen the :brake band. 
If desired, a housing may be providedto enclose 
the fluid coupling, tle gearing, the brake drums 
anl the brakes. Such a housing 65, 65' is shown 
in .Figure 1, and itis shaped generally to sur- 
round and enclose the parts within it. If might, 
of course, have any other shape. Af one eml if 
is provided with a portion 66 which substantially 
60 closes the en,t. An anti-friction bearing 67 is 
positioned in the opening which remains in the 
.wall '66, and the driven shaft is supported in this 
bearing. 
If lesired, a sleeve:llke member 9 may be se- 
'65 cured to the member 65, and a second anti-fric- 
tion bearing 0 ismounted within the sleeve and 
assists in supportlng the- driven shaft. If desired, 
a gear 2 may be mounted upon thedriven sliat 
and may mesh with a gear 3 carried upon a shaft 
70 4. The gear assembly including the gears 
and 8 is .useful for .operating a speedometer 
where the device of this invention is mounted'in 
an automotive .vehidle. It is fo be undersçood 
tliat the speedomter ¢Irive and the partiCular 
? bearing construction shown generally aboutle 
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end of the driven shaft form no essential part 
of the present invention, because the parts might 
be otherwise enclosed and otherwise supported, 
and the speedometer drive might be entire]y 
omitted. 5 
Sealing members may be provided in a num- 
ber of places throughout the mechanism, nd 
while their detalls form no particular part of the 
present invention, because many different sorts 
of sealing members might be embodied in the de- 10 
vice, we shall refer to the sealing members shown. 
As shown in Figure 1, a plurality of sealing 
members 7, 79 is provided between the inner 
portion oï the housing 9 and the outer surface 
of the sleeve-like member 19. These are fo pre- 15 
vent the escape of fluid within the coupling. One 
or more sealing and packing members 76 are pro- 
vided within the sleeve-like member I  in contact 
with ifs inner surface and in contact with the 
sleeve 10. They retain lubricant in the bearing 20 
and prevent movement of the coupling fluid along 
the shaft 8 inte the interior of the gear assembly. 
Toward the right end .of the device as shown in 
Figure 1 one or more sealing and packing mem- 
bers 77 may be provided within the housing or 25 
shell 33 and in contact with the sleeve-like por- 
tion 22, and they, of course, prevent escape of 
lubricant from within the shell. Likewise, one 
or more sealing and packing members 78 may be 
provided within the sleeve 22 and in contact with 30 
the driven shaft 19. 
Means are generally provided fo seal the outer 
portion of the driven shaft, and thus a packing 
79 may be used adjacent the anti-friction bearing 
07, and a packing 89 may be used withln the 35 
sleeve-like member 69 and about the outer end 
of the driven shaft. This packing is spaced away 
from the splLned end of that shaft, because when 
the device is used, a member embraces the splined 
end and in that case the packing 89 is Lu contact 40 
with that member. 
Throughout the device bearlng members and 
anti-friction members are used as desired, and 
the invention is hot limited to any particular 
bearing details. Those shown, however, wfll be 45 
described. 
ehus a bearing sleeve 81 may be positioned 
about the shaft 8 and within the sleeve-like por- 
tion 18'. A combined ball and thrust bearing 
may be positioned between the sleeves 19 and 19. 50 
As shown if comprises a race 82,  race 85 and 
halls 84. 
A combined thrust and anti-friction bearing 
89 may be positioned about the reduced end of 
the driving shaft 8. As shown, the races of the 55 
bearing 09 are shaped to provlde shoulders which 
resist thrust. Another type of combined anti- 
friction and thrust bearing might also be used. 
A bearing ring 8 may be positioned between 
the shell 35 and the sleeve 22. As shown, this 60 
ring contacts the portions 21 and 2 of the car- 
rier and also contacts the shoulder formed on 
the inner surface of the shell 55. The cluster 
gears may be provided with anti-friction mem- 
bers 87. As shown, these members are ro]lers, 65 
needles or other rotary members. 
The sleeve-like portion 19 is enlarged, as at 88, 
and supports an outwardly extending portion 89, 
which is separated from if by a slot 99. A ring 
91 is fixed fo the member 88 and splined, or other- 70 
wise engaged, with the member 89. The ring 9 
is formed of brass .or other non-magnetic mate- 
rial. The housing portion 9 is provided with an 
inwardly extending portion 92 within which ts 
flxedly mounted a magnetic cofl 95.  75 

6 
A disc 
and includes a portion 96 of brass or other non- 
magnetic material. On each side of the membev 
96 is secured a brake surface member 97. These 
members are held in place by rivets 98. 
In the modified form of Figure 4 the parts are 
generally as above described, except that an over- 
running or one-way clutch mechanism is provided 
between the shaft I and the shaft 8. The shaft 8, 
instead of being splined te the sleeve 19 as shown 
Lu Figure 1, for example, is provided with an ex- 
tension 99 which is splined into a collar 199. Be- 
tween the collar 199 and the sleeve-like portion 
11 is mounted a one-way or overrunning clutch 
I01. 
Figure 5 illustrates .a schematic wiring diagram 
for the operation of the electromagnetic clutch. 
As shown, I is the armature of an electric 
generator mounted on a vehicle on which the 
drive of the present invention is also mounted. 
The-generator is driven when the prime mover 
of the ehicle is driven. The generater is pro- 
vided vith cofls 195 and brushes 19, 199. The 
brush 104 is grounded, as ai 195, by means of a 
conducter 17. If is connected to a voltage reg- 
ulater hot shown by a conductor 19. The brush 
I  is connected to a current regulator hot shown 
by a conductor 169. A conductor 119 connects 
the brush 19 o the magnetic coil 95 which is 
grounded, s ai I i I. Positioned in the con- 
ducter 110 are two switches I i and 15. Each 
is arranged to remain closed normally and each 
is connected te one of the brake bands or brake 
hand operating mechanisms. Thus the switch 
112 is connected fo the brake hand 
operating mechanism and the switch 115 fs con- 
nected to the brake hand 9 or toits operating 
mechanism. 
In this manner when both of the brate bands 
are inactive the switches remain closed. When 
either of the brake bands is actuated te engage 
its respective brake drum, ifs switch is opened 
and the magnet de-energized because as the 
switch opens the circuit to the magnet is broken. 
When both switches are closed and the prime 
mover is in operation the generater is operated 
and the magnetic coll is energized. 
In the form of Figure 6 many of the parts are 
identical in shape, association and function with 
correspondingly numbered parts in the form of 
Figure 1. The ordy differences between the 
structures of the two figures are those necessary 
because of the omission of the electromagnetic 
clutch from the structure of Figure 6. 
In Figure 6 the sleeve-like portion 18' is in- 
tegral with the gear i and is splined te the 
sleeve I. The gear 18, however, performs the 
saine function in the planetary gear assembly in 
both forms of the device, and hence it and the 
sleeve 10' are designated by the saine numerals 
in both figures. 
In the form of .Figure 6, since no space need 
be provided for the magnet and clutch, the 
housing 6 is adequate to enclose the entire as- 
sembly. The sealing members throughout are 
substantially the saine. The sealing member 
as shown in Figure 1 is positioned between the 
sleeve 19 and I. In the form of Figure 6 the 
sleeve 10 is shorter than in the form of Figure 
1, although if performs the saine function since 
the shaft 8 is splined fo if Lu both cases. Be- 
cause the sleeve 19 is shorter in Figure 6, the 
packing assembly 76 is positioned between the 
sleeve 19 and the shaft 8. 
In view of the fact that the parts are generally 



denical in. the forms ofFigure 1 and Fgure 6, 
the sucture of igure 6 neednoç be-redescri}ed 
herewith. 
Figure 7 illustrates diagrammatically an , auto- 
mobile having aframe | |4, vheels I |§ an-engLue 
116, a generatm I-I1', and abattery 1.18 A-trans- 
mission illustrated, in. the otherfigures and  con- 
tained in the- housing SS- is, connected to the 
engine and by means of- a shaft |:|9 drives the 
rear whee!s through any suitable, gearing, not 
shown. 
Althouh i: bave shown an opetative  form. of 
my invention, it, will: be recognized, that many 
changes in the form, shape-and * arrarement of 
parts can be made without departing from the 
spirit of the invention, and my showing is there- 
fore to be taken as, in a sense diagrammatic. 
ïhe invention is. not limited- to- the use of the 
geneïator, circuit to operate the. clutch. Under 
some conditions, another circuit and another 
source of current may be used: The batterycir- 
cuitrnay be used: 
The use and operation of this invention are as 
follows: 
ne operation of the f0rm- of Figure- 6 wilI be 
described first. When tlie load which i t0 be 
driven and. which may be a, vehicle; a. machine or 
otheï device requiring to be driven i.stationary, 
the engine or other driving means may be allowed 
to idle or to rotate at a low rate o£ speed. /t' this 
low rotative speed the torque, imparted to-the 
runner, of the fiuid, coupling bF tkle impellr-of 
the coupling and hence to the intermediat0 sun 
gear  is hot suflïciént to overcome the inertia 
of the dead load: 
When the dïiving member is thus rotatin and 
bcause of the slight torque irnparted fo the 
runner, the driven shaft and the ear 0attached 
fo it are stationary. The dkive is thon. from 
the englue or driving shaft- l of the smalést sun 
gear 9 to the larger gear 29: in the planetary 
cluster gears. When the planetary cluster-gears 
rotate about their individUal axes. and the gear 
29: attached: to tlie driven sl]aft I' i- stationary, 
a backwardorbital rotation of:theplanetary gear 
carrier results, because the gear I0 becomes, Lu 
effcct, a stationarF, rack, about' w.hich the= plane- 
tary. gears wind themselves: This oribitaI rota- 
tion oî the planet gears, combined with their 
rotation about their axes» impars s) ïorward: rota- 
tion to the soEu gear 18 which, of:course permits 
the runner of the fiuid couplïng to' rotate in the 
same direction as the impeller-, but. at u reduced 
speed and without imparting any rotation t0 the 
gear 
ïhere is, tlerefore, a definite ratio of rotative 
speed between the impeller  and: the runner. 
of the fiuid coupling when the-driv, ing- member 
is rotating and the driven member., i9 with lts 
gear 20 is stationary. 
As the rotative speed of the drivïng member, 
such a.s the englue, is.increased the. speed of the 
impeller 3 of the fiuid couplingiS correspond- 
ingly Lucreased: ïhis resulim in: irnpartirg, an 
increased torque to the runne and to the. sun 
gear 18 which, is secured, to it. When: this in- 
creased torque is suflicient to decrease.the redue- 
tion ratio between the'impeller- a]d: the runner. 
, it imparts a forward:rotation.to tlie gear 
which is attached to the driven shaft-I}ç V¢hen 
the torque required by the  driven shft d0es no 
exceed the torque avaiIablë= atthedriving shaft 
the runner I-tends-to attain the'same speedas 
the impeller  up to the point of  minimum, cou- 
pling.slip, and:thus afterthe torquerequirement 

is  reduced» the driven shaft /9-tends automati- 
cally more.and more to rotate at the same speed 
as- the.driving shaït f. 
S0metimes an excessive, torque is requh'ed to 
5 rotate the driven shaft 9. This occurs in the 
case of, startLug, an automotive vehicle-or LU the 
case of' a- heavy overload, should the device be 
used for. some othez drive. Under these condi- 
tions, the brake hand 2 is tightenedand it stops 
10 the drum 38.andthrough it stops rotation, of the 
planetary carrier.. The result of this stoppage is a 
positive geared reduction drive from the smallest 
sun gear 9: througl, the ptanet cluster gears to 
thegear 2f} which is attached.to the driven.shaït 
15 9i If the smaller sun gear 9 is. driven directly 
by the engine.or other source'of:power, the fluid 
coupling is at this rime by-passed, andthe drive 
from the driving shaït I to the driven shaft 9 
is a a predetermined positive reduction. 
20 To obtain a. reverse rotation of the driven 
shaït , the brake 8,' is applied" and: this stops 
rotation oï. the housLug 33, L, and correspond- 
ingly stops the rotation oï the gear . This.re- 
sults in a backward rotation of the planet car- 
25' fier and as the gear 20 which is attached to the 
driven shaït 9 is larger than-the gear !8 which 
is stationary at this rime, if alsö produces.a.back- 
ward rotation of the gear 2{} and the. driven 
shaft 
30 Under normal operating conditions, when fre- 
quent and moderate changes, in torque require- 
ments occur and when such changes, result in 
reduced speed of the runner 8.the totalreduc- 
tion- ratio, be£ween the drivLug shaft  and the 
Z driven shaft, f9 is proportionately Lucreased; and 
this results Lu an automatically variable-speed 
transmission within the-design limits.which con- 
trol the total design of the entira-assembly: 
The operation of the form= of: Figure 1- is. Lu 
40 many. respects the same as the-operation of the 
form of Figure 6 as described, below. The elec- 
tromagnetic clutch, however,.modifies the opera- 
tion of the device when it is used.. When the 
magnet is not energized the clutch.isdisengaged 
an0: the. operation of the device of Figure 1 ls 
45 the same as that described above in connection 
with Figure 6: 
The form of Figures: 1-5, inclusive, while- gen- 
erally similar to-the form of . Figure 6, embodies 
the electromagnetic, clutoh., and bas. certain ad 
50 vantages, over the other form. In the case of 
the form of Figure 6, when the positD/e gear 
blow is in use, both the runner and impeller' of 
the: fiuid coupling are driven byth engLue at: a 
55 proportionate-, rotative speed, foech: In- one 
example,, when. the engine and impeller are - op- 
erating at a thousand i: P. M:, the runner  ro 
ta.tes, at 510 1. P: M: Experiment and experi- 
ence-under these conditions have shOwn tliat the 
60 engine:will:turn up to a.speed at.wtiich the maxi- 
mum engLue torque is obtained, but w-iH.not turn 
up to. a higher, speed: regardless of the possible 
maximum, engine speed, Thus. in: the caseof - a 
Chevrolet' trucl engine, maximum torqueispro- 
6G duced at 1250.1. Pi M: engLue speed, whfle the 
engine has a potential maximum-speed of ap- 
proximately three rimes that figure: Obviously, 
this:is- a disadvantage vhen it.is-considered " that 
Lu.-vehicle using aconventionalclutch- and-slid 
70 ing:gear transmission, the engine canbe run-up 
to its. maximum speed while the low gear is en'- 
gaged; thus. permitting: a possible forward  speed 
for a. given engLue much higher than-that' which 
is possible for the saine englue when. used-witti  
r5 the form shown in Figure6: 
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9 
The same disadvantage occurs when the form 
of Figure 6 is driven in reverse. In that case the 
runner is held stationary. 
The structure in the form of the first rive fig- 
ures is effective in overcoming the objections 
above outlined. The electromagnetic clutch is 
positioned between the runner and the inter- 
mediate sun gear 8, and it can be disengaged 
during the period when either the positive low 
gear or the reverse gear are in use. When the 
clutch is disconnected, the runner may run ïree 
and may thus turn up to engine speed without 
acting as a brake on the engine. Any conven- 
tional manually operated blade type clutch would 
be difficult and inconvenient to use because of 
the necessity of operating levers and the like. 
For that reason a friction clutch, which may or 
may not be electromagnetically operated, was 
designed. 
In the particuiar electromagnetic clutch which 
is shown herewith, the armature is attached to 
and rotated by a part of the magnet, and the 
lengthwise movement of the armature which is 
caused by the magnetic attraction of the arma- 
ture to the magnet is thus only used to clamp 
the driven ïriction disc 94between the magnet 
and the armature faces. The magnetic coil 93 
of the clutch is connected into the electrical gen- 
erator circuit as indicated in the diagram of 
Figure 5. it is assumed that the transmission 
herewith disclosed will be mounted on an auto- 
motive vehicle and that an electrical generator 
will also be carried on the vehicle. That gener- 
ator furnishes electricity for operating the elec- 
tromagnetic clutch, and itis into the generator 
circuit that the clutch magnet cofl is inserted. 
The clutch magnet coil is connected across the 
brushes of the generator so that any electromo- 
rive force or voltage generated in the armature 
winding tg of the generator is impressed on the 
magnet cofl 93 and thus causes current to flow 
through the coil. An important advantage of 
this arrangement lies in the fact that at idling 
engine speed there is practically no voltage across 
the generator brushes, and therefore at that 
rime the magnet coil is not energized and the 
clutch is not and cannot be engaged. When the 
engine speed is increased, the voltage across the 
generator brushes increases, and the magnet coil 
93 is progressively energized. The circuit and 
arrangement of parts disclosed thus constitute 
what is, in effect, a fully automatic clutch. 
in the transmission fllustrated, with the gear 
ratios in the proportions shown, when the trans- 
mission is in neutral and the vehicle upn which 
itis mounted is stationary, and with the engine 
running ai Idling speed, the difference in ro- 
tative speeds between the two sun gears is 74.7 %. 
Thus, while the small sun gear 9 makes a thou- 
sand revolutions, the large sun gear 20 makes 253 
revolutions. This is the condition when both 
gears  are driven by .the en2ine through the 
medium of the gear assembly. 
When driving, the intermediate sun gear is 
normally connected fo and driven by the runner 
through, the medium of the magnetically op- 
erated friction clutch. Ai idling enine speed, 
however, since there is practically no voltage 
across the generator brushes, the clutch magnet 
coil 93 is not energized. Under this condition 
the runner .may rotate independently of the in- 
termediate sun gear and may thus come fo ap- 
proximately the saine speed as the impeller or 
the engine. If the vehicle is standing still, and 
itis desired to put it into forward notion, itis 
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only necessary to accelerate the engine speed, 
for example, by depressing the accelerator foot 
pedaL When this is done, the speed of the 
engine increases, and that of the generator in- 
5 creases correspondingly. Therefore, voltage 
across the generator brushes increases; the mag- 
net coil 93 is energized; and the clutch is en- 
gaged, thus connecting the runner to the inter- 
mediate sun gear and causing this gear to rotate 
10 af runner speed. One important advantage of 
this oleration lies in the fact that if provides a 
"rime dwell" between the engine speed-up and 
the clutch engagement, which resuits in smooth 
starting and acceleration. 
15 The switches ! f2 and ! f shown in Figure 5 are 
provided for breaking the circuit as desired, to 
energize the coil 93 and disengage the clutch 
whenever the positive low gear drive or the re- 
verse drive gear are in use as a result of the 
20 gagement of the brake hand 33' with thebrake 
drum 33, or the engagement of the brake hand 
2 with the drum 38. 
The device in the form of Figure 4 differs 
from that of Figures 1, 2 and 3 by the addition 
25 of an ovem'unning, oneway clutch between the 
engine and the small sun gear 9. This con- 
struction is for use where a drive through gears 
is at all rimes permissible. This form of the de- 
vice provides two gear ratios, one from the small 
3O engine-driven sun gear to the cluster gear and 
to the driven shaft gear, and the other ïrom the 
fiuid coupling-driven sun gear to the cluster gear 
and to the driven shaft gear. 
in the form of Figure 4, neutral is obtained 
35 by allowing the carrier containing the cluster 
gears and the countershafts to rotate backwards. 
Forward drive is provided by checking and stop- 
ping the backward rotation of the carrier 22, 23. 
When this is done, the drive is through the posi- 
4O tire low gear from the engine through .the one- 
 way clutch to the small sun gear, thence- to the 
cluster gear, and finally to the driven shaft gear. 
During this rime the fluid coupling slip is at its 
maximum. When the torque required decreases 
45 and the fiuid coupling alone is sufficient to carry 
the load through its gear reduction drive, the 
fiuid coup!ing slip decreases and the small sun 
gear is then driven idly by the cluster gears, and 
overruns the engine. 
50 When with the form of Figure 4, itis desirable 
to use the positive low gear ratio for a prolonged 
period, the magnet coil circuit is broken by a 
switch, and the ïriction. clutch is disengaged. 
ihus the fiuid coupling is bypassed and the run- 
e5 ner may return free. 
With the form of Figure 4, reverse drive 
obtained by stopping the rotation of the inter- 
mediate sun gear in the mariner above described 
in connection with the operation of the device 
60 as shown in Figure 6. 
I claire: 
1. In combination in a drive, a driving shaït 
and a driven shaït, a fiuid coupling impeller and 
a first sun gear fixed in relation to the driving 
65 shaït, a rotary member p0sitioned about said 
driving shaït, a fiuid runner positioned o be 
driven by said impeller, and a magnetic clutch 
positioned and adapted when energized to fix said 
runner in relation to said rotary member and 
7o when de-energized to release said runner ïrom 
said rotary member, a second sun gear fixed in 
" relation to said runner and of greater, diameter 
than said first sun gear, a third sun gear fixed 
in relation to said driven shaft and of greater 
75 diameter than said first and second sun gears, 
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and a planer carrier poSitioned, te rotate with 
respect to said driving and driven shafts and 
with respect to said rotary member, a plurality 
of multiple planer gears positioned for rotation 
in said carrier, said planer gears meshing with 
said sun gears, and a brake drum flxed in rela- 
tion to said rotary member, and brake means 
adapted tobe brought into contact with said 
drum to tIold it stationary and tiIereby to hold 
stationäry the runner and the second of said sun 
geárs, and a sèCOnd brîïke drum xed in relation 
to said arrier, arid bz'ake meäns positioned adja- 
cent Sîïid Second brake drum and adapted tobe 
brought into contact thetewith to hold said drum 
and said carrier Stationary. 
2. In combination in a drive, a driving shaft 
and a driven Sháft, a fluid coupling impeller and 
a flrst sun geàr flxed in relation fo the driving 
shaft, a rotary member positioned about said 
driving shaft, a fiuid runner positioned fo be 
driven by Said impeller, and à magnetic clutch 
positioned and adapted when nergized te flx 
said runner in relation fo said rota.ry member 
and when de«energized to release said runner 
from saîd rotary member, a second sun gear flxed 
in relation to said runner and of greater diam- 
eter than and havlng a larger number of teeth 
than said flrs sun gear, a third sun gear fixed 
in relation to said driven shaft and of greater 
diameter than and haVing a larger number of 
teeth than said first and second sun gears, and 
a pianet carrier posiioned fo rotate with respect 
to said driving and driven shafts and with re- 
spect te said rotary member, a plurality of multi- 
ple planer gears poSitioned for rotation in said 
carrier, said planer geCs meshing with said sun 
gèars, and a brake drum flxed in relation fo said 
rotary member, and brake means adapted te be 
brOught into contact with said drum to hold if 
stationarY and thereby to hold stationary the 
runner and the second o said sun gears, and a 
second brake drum flxed in relation fo said car- 
rier, and brake means positioned adjacent said 
second brake drum and adapted tobe brought 
inte contact therewith to hold said drum and 
said carrier stationary. 
3. In Combination in a drive, a driving shaft 
and a driven shaft, a fluid coupling impeller and 
a flrst sun gear flxed in relation te the driving 
shaft, a rotary member positioned about said 
driving shaft, a fluid runner positioned tobe 
driven by said impeller, and a magnetic clutch 
positioned and adapted when energized to f 
said runner in relCiÙn to said rotCy member and 
when de-energized to release said runner from 
said rotary member, a second sun gear flxed in 
relation to said runner and of greater diameter 
than and h.ving a larger nUmber of teeth than 
said flrst sun gear0 a third sun geC flxed in rela- 
tion te said driven shaft and of greater diameter 
than and having a larger number of teeth than 
said flrst and second sun gears, and a planer 
carrier positioned to rotate with respect to said 
driving and driven shafts and with respect te 
said rotary member, a plurality of multiple planer 
gears positioned for rotation in said carrier, said 
planer gears, comprising gear sections of three 
different sizes, meshing with said sun gears, and 
a brake drum flxed in relation to said rotary 
member, and brake means adapted te be brought 
into contact with said drum to hold it stationary 
and therSby to hold stationary the runner and 
the second of said sun gears, and a second brake 
drum flxed in relation te said carrier, and brake 
means positiOned aoEjacent said second brake 
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drum and adapted to be brought into contact 
therewith to hold said drum and said carrier 
stationary. 
4. In combination in a variable speed drive, 
5 a driving shaft and a coaxial driven shaft, a 
fluid coupling impeller, and a flrst sun gear flxed 
in relation fo the driving shaft, a rotary mem- 
ber positioned about said driving shaft, a fiuid 
runner positioned fo be driven by said impeller, 
]0 and a magnetic clutch positioned and adapted, 
when energized, to flx said runner in relation 
fo said rotary member and when de-energized 
fo releasWsaid runner from said rotary mem- 
ber, a second sun gear fixed in rëlation te said 
]5 runner and of greater diameter than said first 
sun gear, a third sun gear flxed in relation fo 
said driven shaft and Of grater diameter than 
said first and second sun gears, and a planer 
carrier positioned to rotate coaxially wlth re- 
20 spect fo said driving and driven shafts and with 
respect fo said rotary member, a plurality of 
multiple planer gears positioned for rotation in 
said carrier, said planer gears, comprising gear 
sections of three different sizes, meshing wlth 
-% said sun gears, nd a brake drum flxed in rela- 
tion fo said rotary member, and brake means 
adapted fo be brought inte contac with said 
drum fo hold it stationary and thereby fo hold 
stationary the runner and the second of said 
3o sun gears, and a second brake drum fixed in 
relation fo said carrier, and brake means posi- 
tioned adjacent said second brake drum and 
adapted to b brought into contact therewith to 
hold said drum and said carrier stationary. 
3,5 5. In combination in a drive, a driving shaft, 
a fluid coupling impeller and a flrst sun gear 
fixed in relation fo said shaf fo be rotated 
thereby, a supporting member positioned about 
said driving shaft, a fluid runner positioned fo 
4o be driven by said impeller, and a magnetic 
clutch positioned and adapted when energized 
te fix said runner in relation te said supporting 
member and when deenergized to release said 
runner from said supporting member, a second 
.] sun gear of greater size than and having a larger 
number of teeth than said flrst sun gear, flxed 
in relation to said supporting member, a driven 
shaft, a third sun gear fixed thereon, of greater 
diameter than and having a larger number of 
5o teeth than said lïrst and second gears, and a 
ptanetary carrier positioned about said shafts 
and adapted fo rotate with respect thereto, a 
planetary cluster gear mouned for rotation in 
said carrier, said planetary gear provided with 
5 gear portions adäpted fo mesh with each of 
said sun gears, means for holding said runner 
and said second Sun gear stationary, and means 
for holding said carrier stationary. 
6. In combination in a drive, a driving shaft, 
60 a fiuid coupling impeller and a flrst sun gear 
flxed in relation te said shaft to be rotated 
thereby, a supporting member positioned about 
said driving shaft, a fluid runner positioned fo 
be driven by said impeller, and a magnetic 
65 clutch positioned and adapted when energized 
fo fix said runner in relation fo said supporting 
member and when deenergized te release said 
runner from said supportlng member, a second 
sun gear of greater size than and having a 
ïo larger number of teeth than said flrst sun gear, 
flxed in relation to said supporting member, a 
driven shaft, a third sun gear flxed thereon, of 
greater diameter than and having a larger num- 
ber of teeth than said flrsç and second gears, 
75 and a planetary carrier positioned about said 
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shafts and adapted fo rotate with respect there- 
fo, a plurality of planetary cluster gears mounted 
for rotation in said carrier, each of said plane- 
tary gears provided with gear portions adapted 
to mesh with each of said sun gears, means for 5 
holding said runner and said second sun gear 
stationary, and means for holding said carrier 
stationary. 
SYDNEY C. WATSON. 
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